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STORAGE  TESTS  WITH  PREPACKAGED  CRANBERRIES  i/ 


The  rapid  increase  in  the  use  of  consumer  packages  has  contributed  new 
problems  in  the  handling  of  cranberrie s„     The  present  report  deals  with  (l)  the 
effect  of  the  package  itself  on  keeping  quality,   (2)  the  effect  of  the  storage 
temperature  on  the  prepackaged  product  and  (3)   the  effect  of  simulated  store  tem- 
peratures, after  removal  from  cold  storage  on  the  keeping  quality  of  the  berries. 

M aterials  and  Methods 

Massachusetts-grown  Early  Black  and  Late  Howes  cranberries  were  used  in  the 
tests..     Two  types  of  consumer  packages,  namely  the  one-pound  cellophane  bag  and 
the  one-pound  cardboard  window  -box,  were  compared.. 

The  bags,  -perforated  prior  to  packaging,  were  constructed  of  heat-sealed 
semi-moistureproof  cellophane  (U5O  LSAT) .     The  window-boxes  were  approximately  2  1/2 
x  3  1/2  x  7  inches  in  size  with  a  v/indow  of  cellulose  acetate  ( 100  CA)  approximately 
U  x  H  1/2  inches  in  size  so  arranged  as  to  expose  the  berries  to  view  on  two  adja- 
cent sides  of  the  box.     The  window-  boxes  were  not  sealed.     Three  storage  temper- 
atures,  33°,   3S0,  and  5O0  F.  were  employed* 

The  cranberries  were  packaged  in  the  regular  commercial  manner  by  the  Fuller 
Hammond  Company,  East  Wareham,  Massachusetts,  and  packed  in  2U-pound  size  corru- 
gated cardboard  cartons.     They  were  delivered  by  truck  to  New  York  City  on  the 
day  following  packing *     The  Early  Blacks  were  received  on  October  10,  and  the 
Late  Howes  on  November  9»  19^9-     When  received  the  cartons  were  unpacked,  the 
consumer  packages  randomized  in  the  cartons,  and  the  cartons  placed  immediately 
in  cold  storage*     Sufficient  packages  were  stored  to  permit  the  withdrawal  of 
six  bags  and  six  window  boxes  of  each  variety  from  each  temperature  room  after 
each  of  four  storage  periods,  namely  U,   S,  12,  and  l6  weeks* 

All  packages  were  weighed  at  the  time  of  storage  and  again  upon  removal 
from  storage*     As  each  lot  of  six  packages  was  removed  three  were  opened  and  the 
berries  inspected  immediately  and  three  were  placed  at  65°  ^.  for  one  week,  to 
simulate  retail  store  conditions  that  might  be  encountered  if  packages  are  not 
sold  promptly.     Those  held  for  one  week  at  65  0  were  weighed  again  prior  to  in- 
spection of  the  berries*     Before  opening  the  packages  the  atmosphere  in  one  of 
each  lot  of  six  packages  was  analyzed  for  oxygen  with  a  3eckman  oxygen  analyzer 
and  for  carbon  dioxide  with  an  Orsat  apparatus. 

At  the  time  the  packages  were  opened  for  inspection  a  100-gram  random 
sample  of  the  contents  was  removed  from  several  bags  of  each  lot.    Each  berry 
in  the  sample  was  cut  and  examined  for  evidence  of  physiological  breakdown* 


1/    Part  of  a  Research  and  Marketing  Act  Project  dealing  with  fruit  marketing  in 
the  Northeastern  States,     The  work  was  a  continuation  of  that  reported  in  the 
October,   19^9  issue  of  Pre-Pack-Age „     Acknowledgement  is  made  to  E.  C.  McGrew 
of  the  American  Cranberry  Exchange,  who  suggested  the  problem,  and  to  the 
Merchants  Refrigerating  Company  of  New  York  City  for  the  use  of  their  storage 
rooms . 
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The  remaining  berries  in  the  packages  from  which  the  100 -gram  samples  were  removed, 
as  well  as  all  the  berries  in  the  other  bags,  were  spread  oat  in  a  flat  tray  and 
carefully  examined  for  evidences  of  decay  or  other  spoilage.. 

Results 

The  storage  data  showed  that  there  was  no  essential  difference  between  the 
results  obtained  with  the  cellophane  bags  and  those  obtained  with  cardboard  win- 
dow-boxes.    The  data  secured  from  both  types  of  container  were  therefore  combined 
and  summarized  in  table  1„ 

Approximately  two  percent  of  the  cranberries  showed  some  evidence  of  spoilage 
at  the  initiation  of  the  storage  tests.     On  the  basis  of  the  examination  made  at 
the  time  of  removal  from  storage,   spoilage  increased  very  little  at  any  of  the  three 
temperatures  during  the  first  four  weeks  of  storage.     An  exception  is  to  be  noted 
in  the  case  of  Late  Howes  stored  at  5O0  P. 

Storage  for  8  weeks  brought  about  a  noticeable  increase  in  total  spoilage, 
particularly  in  the  Late  Howes.     In  both  varieties  the  amount  of  spoilage  was 
least  at  33°  F.  and  greatest  at  5O0. 

Spoilage  noted  at  the  time  of  removal  after  12  and  l6  weeks'   storage  was 
progressively  greater  with  increase  in  the  storage  period..     Late  Howes  again  shov/ed 
more  spoilage  than  ^arly  Black,     Spoilage  was  markedly    higher  at  5O0  than  at  3S0 
or  330  Spoilage  was  not  significantly  greater  at  38°  than  at  33°» 

In  nearly  all  instances  spoilage  increased  during  the  one  week  at  650  F„ 
following  removal  from  cold  storage.     Spoilage  as  noted  either  at  the  time  of  re- 
moval from  storage  or  at  the  end  of  the  one-week  holding  period  was  caused,  chiefly 
by  various  types  of  decay,  with  the  exception  that  physiological  breakdown  was  an 
important  factor  in  packages  stored  for  12  weeks  and  for  l6  weeks  at  330  -  partic- 
ularly the  latter. 

Oxygen  concentrations  of  the  atmosphere  within  the  packages  was  essentially 
the  same  as  normal  air.     Carbon  dioxide  concentrations  were  in  all  instances  less 
than  1  percent.     This  is  what  might  be  expected  since  the  cellophane  bags  were 
perforated  and  the  window-boxes  were  not  sealed.     There  was  no  evidence  of  smother- 
ing of  the  cranberries.     As  will  be  seen  from  the  data  in  table  1,  practically  no 
■ohysiological  breakdown  of  any  type  was  observed  until  the  cranberries  had  been 
stored  12  weeks.     When  the  12-week  lots  were  inspected,  physiological  breakdown 
was  found  to  be  important  in  the  cranberries  stored  at  33°  F.  and  it  v/e.s  present- 
in  serious  amounts  in  those  stored  for  l6  weeks  at  this  temperature.     This  was  in 
— i —  .1   , .u „„ „4.  ,.,44-v,  +v>^c5o  otnre^  at  pifcher       Q  or  R0°  where  relatively  little 


Although  this  was  a  study  of  prepackaged  fruit,  observations  were  made  on  a 
few  open  and  nailed  one-pound  and  three-pound  wooden  boxes  of  cranberries  stored 
alongside  the  prepackaged  lots.     The  storage  behavior  of  this  fruit  was  essen- 
tially the   same  as  that  in  the  cellophane  bags  and  cardboard  window-boxes. 

Discussion 

Less  decay  occurred  during  the  storage  tests  with  the  19^9  crop  here  re- 
ported than  during  those  with  the  19^8  crop.     Whereas  in  the  previous  season's  test 
prepackaged  cranberries  held  up  well  at  33°  ^ ■<  f°r  on^Y  about  k  to  S  weeks,   in  the 
present  tests  they  held  up  well  for  8  weeks.     During  both  seasons  about  the  same 
results  were  secured  at  33    a*1^  3^°  during  U  to  8  weeks1  storage.     After  12  and 
l6  weeks  decay  was  excessive  at  both  temperatures  and  physiological  breakdown  pre- 
cluded the  use  of  a  temperature  as  low  as  33°°     Very  little  breakdown  developed  at 
380  or  50°  ana  it  was  °f  no  importance  during  either  season  at  33°  until  the  cran- 
berries, had  been  in  storage  12  weeks,.     It  was  very  serious  both  seasons  in  those 
stored  l6  weeks  at  33°-     ^n  neither  season  was  a  storage  temperature  of  ^0°  con- 
sidered practicable  because  of  the  great  amount  of  decay  that  developed. 

On  the  basis  of  both  seasons'   tests  it  would  appear  that  for  storage  of 
eight  weeks  either  33°  or  3^°  ^ •  was  satisfactory  for  prepackaged  cranberries. 
It  should  be  held  in  mind  however  that  variations  between  different  lots  of  cran- 
berries with  respect  to  decay  development  makes  it  advisable  to  inspect  frequently 
to  determine  how  any  given  lot  is  holding  up  in  storage. 

The  condition  of  the  cranberries  after  holding  the  packages  for  a  week  at  650  i1 
following  their  removal  from  storage  throws  light  on  spoilage  losses  that  may  be 
expected  to  occur  in  the  retail  store.     It  shows  the  importance  of  prompt  distri- 
bution through  retail  trade  channels  -  particularly  when  decay  is  prevalent  in  a 
given  lot  of  berries.     It  also  indicates  the  need  for  holding  prepackaged  cran- 
berries at  a  temperature  lower  than  65°  during  the  retail  marketing  period. 

Weight  losses  during  storage  suggest  the  advisability  of  packing  the  consumer 
containers  overweight  by  1  to  3  percent. 

Summary 

Massachusetts-grown  Early  Black  cranberries  commercially  prepackaged  in  per- 
forated one-pound  cellophane  bags  and  in  unsealed  one-pound  cardboard  window-boxes, 
packed  twenty- four  per  corrugated  cardboard  carton,  were  stored  successfully  for 
eight  weeks,  and  held  up  fairly  well  for  twelve  weeks,  at  both  330  and  380  F, 
More  spoila.ge  developed  in  similarly  packaged  Late  Howes,     These  were  successfully 
stored  for  four  weeks,   and  held  up  fairly  well  for  eight  weeks,  at  330  and  380. 
Decay  developed  more  rapidly  during  storage  at  50     than  at  either  of  the  lower 
temperatures,     There  was  no  evidence  of  smothering  due  to  tightness  of  pack,  No 
physiological  breakdown  developed  during  the  first  four  weeks  of  storage;  it  was 
found  only  occasionally  in  small  amount  at  the  end  of  eight  weeks'   storage.  At 
33°  commercially  significant  amounts  of  physiological  breakdown  were  noted  at  the 
end  of  twelve  weeks'   storage  and  serious  amounts  at  the  end  of  sixteen  weeks 1 
storage.     This  was  considered  to  be  a  type  of  low- temperature  injury. 
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